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(54) Title of the Invention: 

Apparatus for reusing photosensitive solution 
Abstract: 

Provided is an apparatus for reusing a photosensitive solution. In a photomask 
process for coating the photosensitive solution on a wafer among semiconductor fabrication 
processes, a photosensitive solution discarded through a vent valve upon change of bottles 
is collected and reused. Therefore, a semiconductor fabrication cost can be reduced. 
The apparatus is a photosensitive solution spray apparatus, including a main tank for 
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storing the photosensitive solution, a sub-tank connected to an outlet of the main tank, a 
press pump connected to the sub-tank, a photosensitive solution filter installed at an outlet 
of the press pump, a drain unit connected to the sub-tank and the photosensitive solution 
filter, and a grit valve connected to an outlet of the photosensitive solution filter. The 
apparatus further include used photosensitive solution storage means for removing bubbles 
contained in the photosensitive solution discharged from the drain unit and reusing the 
photosensitive solution free from the bubbles. 
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J2&0I ^§f£r Jim §J J mow waffj/g 

a ue*s iwmm sxioii m& zi^^m, mn\ v^m jh5§§§ &m*»m aioimoii tsa^ 

S§ Or^3 S SOil AH hHS 3^A|2j- W = esfj bHBIXIfc 20 r IHAfg£i| SSSMI. 

□ HI2SBXB ^§ 4= B &»s| XH^g 3X|0|| as 20ILf. 

g^2S, IC( Integrated circuit ; IC)te £2|2| m^m ^g8 r £E^ J\\m±X\m°\ 5^25 o|^CHX4 

a! x^°j hesl nam h^sib sib 4= ofsa. 

01 IC 2| S£ S]^g3ll2r SllOIOhS B3B», 5§ 0r^3( Photomask B 

9II0I1H (Wafer )» SI B3II, 3£I3 SAf B HH3IS B3IIS 0|ipOi£!Ch 

O1X0II AH, m^m\\2} BllOIOrS B3I^ ±§2| XXIE^ Srfe SJ^S £H\o\H, S|£g 

31 Oil Hh 24- £J^s}6r£^ 6^ AH dHxl, bH^M BCf. 

3£I3, bH£2J ¥^ 3HHHAIE1M 3£1oH ^^Cf. 

21 0^3 fllSBPIIte 3I0IIHB XHEI8 r G|| Ar^S^r Ar£!±J2J S30II/H £J*f°|01l X6 r 5[3 
B?(Window)B BS ffH fifie ^l^SAH t ^UHSOII £?]UE!B SB ^l&Oil 3£J ^OlCf . 

3I0IILH SIEIBaite 3££2J Si3IOim ?|0|| ICS ?b|8ffe Z19.^M, Olfe 3IB9I0II ±§2| ¥JHIM XXI 
te I^ilSi «SA|3lte Oil HI aiOICHCEpi taxial layer)l£ I!} 3 HI, 01 SilOIOi ?]0il 

8gs*fe m§ sj sEfe s^stsi i¥§ xhi >i oh= mm m^mm ^aix^ 

0|¥Oi SCr. 

01 a HfS^S xHBIS flOIUfe CrOIOrSE XEH^ ^3B}01^ 8r<* 8S8Q. 

3A r »BIB3llte »E|S 31 01 m Oil /H ^Si 01 g 5^01 ^joj :?|±=>jArS 8 r ^ EE 5^ 

6il^g(Brobe test ing)Hf , 0| Eil^UM SJUtl US Aiia[°| BOil ¥*JA|3|fe Q0\ SS(Die 

bonding)!!!, § 5*j All £( IB ISSUES IC2^¥0il S^orfe £8 IH^( Bonding pad)£f, EHXXI21 SI AtOIS 
£^5r*= SfOICH SS(Wtre bonding)^^ 0l¥Oi SCf. 

£ 1t§ 0] 21 XllSo^ l§i Oiini^^ BilOIOiM §^ei SUOIffl 9\ Oil £56fb 

01 if§2H ^AF Sxl^ ^^°"0| XH§£|CM 2Ab CHI ei ^3(100)21, Dil9J ^3(100)21 S#^0il £^SCH 
Ai« Ba(110)». AH" 83(110)011 2^9 ^&fi5(120) « 0| ^aB = (120)2| S^^Oil ^Pbl 

a BEK130). nam ahm aa(iio)» a&ci30)oii ^^sjch si^ Eaei¥(ii8)a. 9 
b ei ( 130)21. rnrnmm ^mm ^ bs(140)s oi^chu sip. 

OI^IOilAH, OilPJ ^3(100)^ 3 Ui^Oil ^§^£1 ^W^0| xH?4X1 Slfe Hlfo^ Ahgor£^ £1 

Oi 01 CHI oj gB(100)0il^ ^Oil Si^SOi Si^ MH^m ^^(N2)M g^S^ offe 

ui iboih(io2)5» ^disoi am. >igoi hixs &m^m ah« aatnojs ^^jai^ie^ 6^ hi 2nh 

01H(104)^F ^XlSJCH SiCf. 

AHM ^3(110)^ HI 2mO|H(104)S ^SJ£1^ US^gOil S^SJOi }i§§ 4=^2§ HI>l5F£^ 

^§^^(116)^1- ^bia HI 3HrO|H(114)^^ ^E+OJl ^b|£iCH 9JtH, 3 or BE HI 4HfO|H( 112)011 HI 13 
^^Xie ^^(122)M ^HXHohOI ^f^SH( 120)£J ^2J*0il PJ^£JCH 910 . 0| Ai^ ^3(110)21 pj^oil 
HI 2Hr0IH(104)S ^EJ9 2,^^21 i*g 6r^ g^S#^Ai( 111)^r *UI£JOi 91 Q . 

0\Q S5(120)^ 310119(150)^ gA r A|3|£^ 6fe ^^A|3|^ >!2g A1i □ 

HI 2^m^T\m ^.S(122a)^r ^HHiS HI 5ErO|H( 124)B ^\o\0\ ^§oh ^£H(130)2i ^^J^OII PJ^£] 

oi ao. 

&^2H ^EH(130)^ SH(120)^¥Ei 9Bfi!|S0|| S^SCH OI fit Hl»£^ 

OfgdH }i§§ HIX6F£^ 6r^ 5^^, LH^Oife ^3gd0| LH^EJOi 2i3, 3 £> h B0ilfe Eeil9J¥(118) 
£f 2^£iOi SIM ^^(134)^r ^XlSJCH 2iCf. ^°-!{ ^E1(130)2J §1^8 HI 6E r 0|H(132)M 

XHSrOi ^^«(140)£f Pi^SCH 2id. 

0| ^^^(140)^ S^I^^Oil 2J6H ON/OFF £| CH °d a JI2§ ^^°»0I s = fi- >}o^ i □ Se^Oil 
HI 7ErOIH(142)^ 9II0IIH ( 150)011 i^^^g £^(C|^e^) 5r£^ ^Pb|£JCH 9XQ . 

01 24- BOI Ol^OiXI ^^HIM 3101 EH ^011 ^A r A|3|^ HIS^ Crfl ^Df. 

CHI 2J ^3 (100) Oil H§£101 91^ Q^^g HI 2ErOI 5( 104)g gSH AH" g3(110)LH^ ^£JS| 

3, OI ^^ja i,^eij21 3 Pj^oil ^z|£JOi §°Ji S^^AH(111)0il 2JoH 3 §°JjS| & 

OI ^^^S BH( 120)2| ?S0I| 2|oH a^Oil 2\m HI 4n r 0|H(112)2f HI 5HrO|H(124)S 

mm ^a(i3o)ui^ ^asa. oin, hi 4,5^01^(112,124)011 ^PbiacH hi i.2^#^xig 

BS(122. 122a) Oil 2JoH ^^^0| £lfe 31B ^Xlo^l SD. 

aaaii bei(130)s ^gja ^^^^ 3 eeioii ui^soi ^3^e »xi^ah oi e^oi Hix§3f 

OrB&l XFxilOil S&E1CH £l£r 01^ >iM(Micro bubble)^ ^^0|| ^b|£J01 91^ Sl§ ^^(134) 

S HoH Eeil9J¥(118)M tH SI XI XI @Cf. 

^E1(130)U10I|AH OI B§!3f D|^ XMOI Hl»a ^^^^ HI 6HF0IH( 132)B P6H ^ BM(110) 
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am 3°^^ xn?-ixi si^i ap. oi ^ eh chi ah s^i^^oii °jsh *\ ggM(no):?f £g gm- sai chi xii i 
moiH(i42)M e^H 9iioira(i5o)s aaaioi ¥£Ui:hi sin. shai eeap. 

&E! f S»2l|« j3«A| Dj|°J ^3(100)S 52X113*01 AFS8MI BbCII OIN. XII 2Itt0|H( 104)LH0|| Sib >| 
MM XOoPI ^oH XHI 3Hf0|5( 1 14)011 ^blSJCH S!b ^§S£(116)e PH»» * XII IllhOI H( 102)M g 
oH ^BSSSMI. HI 2mOIH(104)LH£| AHM S3(110)L«S HI ^21 S?£Ja 

CK ^SS >|g£ 3 £>>B0|| ^blSCH Sib XII 3HfO(H(114)2f ^§^M(116) gJ Eai2J¥(118)M :HxH 

xoap. 



3 EH U, ^£^0| MOi Sib Oil°j 131 HxllAI ?f^oH2, AIM gaoil 2^EIOi S!b ^§i^M 

g }H£mOi XgOi Sib E51l°! Ef°jo^ bH S A| 5=1 M7\^m o^b ^^QHM K§ g£| 

WBjgo^AM, 3 d|g0| g^miU Elb ^ XII S01 SIP. 

CD El AH , S 3°^ 0121 1JS gXIISM SH^oPI ^oH 3£^AH, J2 X-jl A| HfOIH P&ILH0I] 

AH ^^of^il Elb >IM0| US 9*31- ^ei tfEHS HH^EIb jtfSg Sm^Sm ^#6fQ1 XHA^g « ^ Si 
EI| 6hb a»2i| XHAfg 9*1* XHgmbGl 3 ^30| SAP. 



0IM B&8PI flff S 2°J§ SB &!! 01 JUS El 01 Sib Oil 2J gaSK CHI ej g!3°J Se^Oil ^ a a CH Si 
b AiM 1*1321, AIM 1*13011 ^^52}, 3^15^ S#^(HI ^?dia H EH » AHMH3 

2f a Q CHI 2^£]0i Sib E£1I£J¥, 3EI3 i/SS" ^ EH S^^Oil ^ i*M^ 0l¥CH£! 

IJi^ SAh S XI CHI SiOi AH . &D\ cgiej^g geH bH^EJb If 1^ Oil E»a »MS XII X of 3, 0| ZHg 

oi xiixa items xHMg s^e^ 3>b xhxhs ^ess oi¥oi£i 3§ ^S2^ mb xH^g 
9»ft maeroii &^SCf, 

01 5K S 30ho| oj^AldlM §¥£9i iSSIS EfsBj- ^Cf. 

E 2b H 321011 mm ^Al- 9x|£J PH^^ei ^^S^AH, eeK ^^Hf ?^0|| Q\o\Mtz 

ejxn , s gAioiiB tteeroii mzw® &nt\oi &#fiii smsxim ^gois, e i chi eai^ uf^i- 9 
oi, gAfsxife 33^01 H9£Ich oiiei Ba(i.oo)a. dii&! aadoojsi s#^oii 2^£joi 2ife 

AHM Ha(110)», AHM ^3(110)011 ^f&SH(120) % ^&SH(120)2| SS^Oil ^PUI^ 

1! El (130). 3EI3 AIM 9a(110)& S»2!| H El (130) (Ml 2^£JCH ESII2J^( 1 18)£f . a»s«! 

^E-i(130)2J Sg^Oil ^ ^M(140)^ 0l¥O|X^ St CI- . 

CHI ei S3(100)b ^S^SI iJB^OI XH?-IX1 51^^ MI* Hl^o[CA M§o|£^ a CH SiP. 0| CHI 

2i ^3(ioo)oiib m^i^ m±{H2)m s^sk^ xii>imE^ xii mfoiH(io2)^ ^biacn 2i3, 3 
^^oii xgoi ai^a ^^^e aim g3(no)^ ^gjAi^iE^ sfe bi 2Hhoi^( io4)^h ^disicn si 

AH M 93(110)^ XII 2E[0|H(104)^ ^2JQb '^afiHgon SW£|CH 2ib ?i§i- XIIXoFE^ 
3 &&OII ^§^M(116)^F =Pbia XII 3mOIH(114)3f ^HISJOI Still. 3 6FB^ XII 41001 H( 1 12)011 XII 
I^^^Xie ^M(122)S ^HXHoFOj ^F^gH(120)S| ^^'^CHI S ^ E4 CH 2iP. 0| AIM g3(110)2J 
Ollb XII 2EFO|H(104)^ ^£J£ iTM SFfe g ^ S AH ( 1 1 1 ) ^X|£JOi SiP. 

S5(120)^ zmm ^^ai^ ?iioiih( iso)s ^^^m ^AFAI^IE^ 6^ 3 XII 

2«W^XI§ ^M(122a)^h ^HXHS XII 5HhO| H{ 124)M =?U|»0| SS^ ^Ei(130)£j ^SJ^OII c^^EJCH 

ao. 

^v^oh ^E1(130)b gH(12O)^¥0 ^1,^^011 Sib 01 liHI OfgEH » MM 

XilX^E^ 3 ^3&!0I LH^EICH £13, ^BOilfe EBH2i^( 1 18)» 2^£JCH Sib SIM ^ 

M(134)P* ^x|EJ CH SICK ^Ei(130)£| XII 6Hf 0IH( 132)S ^HXH6f0t ^^M( 140)21 2 

§£JCH SICK 

*!^M(140)b &J\±imO\\ °\oW ON/OFF 30] g^2€ i=^^OI o^£^ §h 5Jog 3 S#^01l XII 
7»0|H(142.)S 9H0|SI( 150)011 Ui^e ^H£ilOI 6fE^ ^dlSICH SIP. 

01 SI B aasij ^Af^xlOil SlOjAi, 3^Alb CHI oj g3(100m iaaiCKM Afga^l £lbGII 

OIOH. XII 2m0|H(104)LH0ll Sib >IMS XIIX6PI 9\m XII 3^015(114)011 ^d|£|01 Sib 

^e^M(n6)# ^ xii ii»oih(io2)« mm m±m ^asssMi, 3 gr^oii hjoh xii 

12fO|M(102)U°j >iM^ AHM Ba(110)UIS »»sa(a ^EHS #^SP. OIOH ^SJS Tig? 3 

«B0|| ^UiaOi Sib XII 3n*0|H(114)2f ^e^M(116) §J EHHei¥( 1 18)B » M X||>|@CK 

a©. S»ffl| HEI(130)0||/H g/gia >1M^ 3 ^¥0|| ^d|£|01 Sib ^l^ ^M(134)M g5H 
Eejl2i¥(118)g XtH «H#ap. 

0|£f &0I, CHI &i S31 3X^|A| HFOIH E^oiLHOII ^^£Jb >IMS XIIX5I 9I6H &39l(0| XII 
3Hf0|H(114)£f 4^e^M(116)S >i EBII2J¥( 1 18)^ bH^SCH tH a XI b 51 M ^XIoFE^ S 3&}0]|Ai 
b Eaiej EfOjOII ffll^^Sil Xf§ ^B(10)e ^xlo^CK 

E 2011 EAIS dh2F aoi, S 2&0II/H2I b[^^^ ^AlOIIOIIAHb ffili,^^ 7HS^B( 10) 

Een&i¥(ii8)on si a 93(12)2*. oi aia aa(i2)si se^oii s^a ?j§i gusfuja-, a 

a iSa(12)U£| >iMM bH^S^ ofb EEHiei gas(17)a, Big ^3(12)I_H2J 3»E6[ °^0| ^ioi^l 
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9b 31 ^xi^s ^ain ^«(i8)2f, die ija(i2)uis ^2J£jb ^sstb &,6t 

g^S^£KAi(111)S 0l¥Oi£!CK 

CM ^ 1 0{| AH . EBil2¥(118)0il 219b die g!3(12)2J ^gJ^Olib Xil 3,4^H^X|g gHM(15,15a)M ? 
bloKH ELI© i*i3(12)^¥Ei EBliei¥(118)S ^^^0| «H£|fe 31 gJXIS^ £^Cj. 

^(14)b SX^ICH^y(QI£A|S)OII 3^9 ^o[g°» Sii!! Ai ( 12b, 12a)2| BD\ dli bfgo 
S die a3(12)Ui0il 2,^^01 ^§ 4^ 0I& £JSie CLH I?^eH(120)2f 21£IOi Sib AH" 

aadio)2i as(i20)a die aa(i2)2j Jn&A\d\s.m mb a 

E£H2J HIS(17)fe dlij gB(12)LH2J fl^M ofb dig 113(12)21 ^¥011 

^xisjch aia, oi H^oi hs(i7)« ?uie nfoiHE|oj£j sj^oii udi* ^«(i8)a ?m»w die a 
3(12)^ n^ab ^xrn^m aoi sm. 

oi£f uoi, oil ei saooom mm m >im^i^h ^sai 4*gssni6m mm nmo\ ^ej #ehs hh^ 
sib xii 3^#^xig nmdsm mm die aad2)s ^sso. 

0|[IH XII 4^#^X|g «B£(15a)0ll SI oH 0| 3»3|0| ^H(134)M gSH SEI(130)L|]S «H 

o^l 3b 31 ^Xlo^l SQ. 

aie aa(i2)Ln^ ^£j£ib us^sj a gj^oii gxigoi sib 2#£jAH(i2b,i2a)oii a 

oh ^§£12, a 3is at a* u\nmo\ die aamoii irn^oi xhsie 21^ 

^«(14)M **sai3i ah ^ aa(no)^^& sh(i20)s H^si^m mb aiem si^^lk 

die B3(12)S¥H H& SH(120)^ JHSCKH ^£^01 ^gf SH(120)£f U»ai| 

HEi(130) S A{ gfl«(no)g 3^mot SI0|I£1 52^0il ^HBIIOI E|£^ &CK 

OI 1§§ US eg ^ EH ( 130)011 AH ^9 >iM^ Si^ ^H(134)M §BH 4:^2] USSO VJHI XII 

4«s«h X |g ^«d5a)s mm die aad2)m^ ^°j^ia. oiceh . xii 3^n^xig b^osxhi s\m 4^ 

e 1^(116)^^ ^ W£Jb 31 gJXI&CK 

adia, die aau2)ui2i yais g^m gxisoi sib ndin ^«(18)M eeH cn:i§2g 

a. 

a 13f, 4^^^^(116)21 ^^(134)S SoH bHeSb P1T2J ^^^S XHWg IT ^ £131 

SO. 



OI^OilAj ttffl g ^01 OilHI^^ ailOICHM 911 01 SI ^1011 ^^XilM E55ffe g§s 39SI| 

axiiAi2f «um *£*m mm urnm mm mduib ^^^m die ^aoii eg ^ xii>imoi xh 

AFg l^^Mi, ^£xl|2| X1ISE.OFS ^ ^ OlgOl 2J.P-. 



^^shoi xisacH xib oil 2 aasf, miei ga°j Me^oii 2i£ioi 2ib ah^ gaa, ai^ aaoii 

219 ^^52f, Pfg[S5£| £#^011 ^?HI9 19 SJ AH«^a2f ^ EH Oil 21£ICH 9Jt 

b Hfiil2¥. adia i= EH Hj S^^Oil 219 ^ OI¥Oi& ^AF SXIOil SiCHAi, 

£D\ HB||2¥S mm HHi£lb a»s!|0|| S»S >IMM XHI>loFa, 01 ^SOI Xll>19 Em^S MMB 
Bl^m otb Ell^™ XiS^B25 0I¥CH^1 5!i ^§25 6Fb XHWg Sxl. 

2 

XHI 1^0il 2iOj AH , 151^^^ X-Jg^BS HBil2¥0il XHI 3,4^#^X|g iHI PHXHShOI ^^^01 ^ 

^J3£^ ^?Bi9 die aaa; 

die aa°i ofe+oii ^paisioi d§j^2§ &m^m ?i o j@2£ eui£^ mb iM2n 

die i32| ^BOll ^PHISIOi >iMg HH^S^ ofb EB1I2 ^^21: 

die aa£i ^^s unes^ 6fb ndi^ s die aau^ ^^jsb 1,^^21 m^^m oi 
b ^ t 6fe5iise^Ai^ oi¥oi2 ae ^§21 a^b xh©§ sxi. 

3 

XII 2&01I SiCHAi, ^^1 gjMM ^«b 3^^ 0l¥Oi&- ^§25 mb !J£^ XHWg Sx|. 
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